Approximately 70 million children and adolescents live with at least one parent who abuses or is dependent on alcohol or an illicit substance. Given the negative parenting practices that substance-involved mothers and fathers tend to exhibit as well as the poor outcomes that their children, particularly their young children, experience, evidence-based parenting interventions are an important complement to substance abuse treatments. At this time, there are few studies that compare the efficacy of parenting interventions for these parents, however. Nonetheless, research has begun to examine skillbased and attachment-based parenting interventions for substance-involved families with young children. These parenting interventions should be considered within the context of the neurobiology of substance abuse, which emphasizes the role of dopamine in the reward systems that promote substance use. In the context of these neurobiological connections, parenting interventions that engender repeated intense emotional experiences may stimulate this same reward system and, therefore, may be more efficacious. Attachment-based interventions are particularly promising when such connections are considered. More attention needs to be paid to bringing impactful parenting interventions to substance-involved parents with young children.
A pproximately 70 million children and adolescents live with at least one parent who abuses or is dependent on alcohol or an illicit substance (1) . Further, the National Council on Child Abuse and Family Violence (2) reported that substance misuse by parents was found in 40-80 percent of families who were identified for child welfare services. Amongst such families, parents' alcohol or drug use was the most common reason for children being removed from parents' care (3) . Further, three of four child welfare service providers listed parents' substance abuse as the top reason for shifts in child maltreatment prevalence since the late 1980s (4) . When such statistics are considered, it should be noted that the youngest children are over-represented (5) , suggesting that families with young children would be in particular need of parenting interventions. When this information is coupled with the fact that parents' substance involvement is associated with many risks for children, risks complicated by harmful parenting practices (6) , the need for parenting interventions for substance-involved families with young children is even more evident.
NEUROBIOLOGY OF PARENTING AND SUBSTANCE USE
When considering parenting behaviors exhibited in substanceinvolved families as well as reasons that certain parenting interventions may be more efficacious than others, new findings in neurobiology may provide useful clues for researchers and health service providers. In particular, dopamine is a neurotransmitter involved in reward and motivation pathways and is central to substance abuse. Coincidentally, dopamine also is released during pleasing parent-child interactions. In other words, substance abuse impacts the dopaminergic system, the same system that is critical for parents' capacity to invest in their children (7) . Thus far, animal studies supported a connection between substance abuse and bonding. For example, a study examining amphetamine abuse in female prairie voles suggested that their amphetamine abuse impaired pair bonding and partner preferences through oxytocin-mediated mechanisms and that oxytocin and dopamine systems in brain circuitry mediated the relationship between substance abuse and pair bonding (8) . Although these findings provide insight into possible mechanisms, the bigger question is how these systems might be important to parent-young child bonding.
Whether certain parenting interventions can stimulate dopaminergic and related systems needs to be tested directly. Nonetheless, the possible importance of these systems for the application and efficacy of parenting interventions was raised recently (9, 10) . Certainly, models of mammalian behavior suggested that dopamine, along with other biological mechanisms, activates the neural pathways necessary for parents' motivation to bond with, nurture, and protect offspring, with these parenting behaviors shaping offspring neural and social development (11). Given these mammalian models, it may be that craving substances competes with and impedes substance-involved parents' capacity for positive caregiving (12) . Further, repeated exposure to addictive substances likely reduces parents' dopaminergic response to stress, resulting in vulnerability to negative emotions and extreme distress when caring for distressed children. Such experiences can trigger relapses for parents who are substance-involved (13) . Given the powerful nature of the dopaminergic system, interventions meant to change parenting behaviors in substance-involved families will need to be particularly potent. A brief summary of the problematic parenting that can be seen in substanceinvolved families as well as a selective comparative review of skill-based and attachment-based parenting interventions relevant to these families follows.
PROBLEMATIC PARENTING WITH SUBSTANCE INVOLVEMENT Consistent with the animal models and dysregulation of the dopaminergic system described above, parents who are substance-involved have high rates of psychopathology overall (14) . The picture for these parents is complex, however, as childhood maltreatment and trauma also are common, particularly for those parents who are involved with child welfare systems (15) and/or who have been incarcerated (e.g., (16, 17) ). In other words, childhood maltreatment experiences are related closely to substance misuse in adulthood (e.g., (18) ). In turn, the presence of childhood maltreatment, trauma, and psychopathology coupled with substance misuse is associated with parenting deficits (19) . Research further suggested that parents who are substance-involved exhibit different parenting behaviors than those who are not substance-involved, with such differences varying with the characteristics of parents' current drug use (see (20) and (21) for reviews). For example, parents who are substance-involved are more likely to exhibit greater parenting stress (22) , decreased attentiveness and engagement with their children (23), more authoritarian parenting (24) , and dysfunctional or harsh disciplinary practices (25) . Given such parenting practices, it should not be a surprise that children of these parents are three times more likely to be abused and four times more likely to be neglected relative to children of parents who are not substance-involved (26) . Such statistics also would be consistent with the notion of intergenerational abuse and neglect experiences, with those who experienced childhood maltreatment being more likely to have a child referred to child protection services (e.g., (27, 28) ).
Given these findings, children of parents who are substanceinvolved are more likely to have adverse cognitive, physical, emotional, behavioral, and social outcomes. For example, although it can be difficult to tease apart the direct impact of in utero substance exposure from shared genetic effects that are themselves associated with impairments in social behavior and emotion regulation, children of parents who are substance-involved often face multiple developmental insults (see (29) and (30) for reviews). Clearly, the youngest children are most vulnerable to the effects of these poor parenting practices (5), thereby requiring the most immediate intervention. Unfortunately, substance abuse treatment for parents is limited in accessibility (29) and focuses almost exclusively on parents' substance misuse, rather than on improving parent-child interactions and/or child adjustment (12) . Even when parents who are substance-involved also are receiving child welfare services, there is evidence that the quality and intensity of parenting education programs are variable. Further, many of the existing efficacy studies are of low quality (31) .
Consequently, parenting interventions that can be delivered while parents also address their substance misuse demand to be investigated. In a recent review on parenting interventions that were integrated into substance abuse treatment programs, Kerwin (21) suggested that there were variable outcomes when using integrated approaches and that more research was needed. Clearly, understanding the factors that could foster optimal outcomes for integrated interventions for parents' substance misuse and their parenting is complex (21) , particularly when statistics suggested that 60-75% of mothers who entered drug treatment left before their treatment was completed (32) . With relevance to the current review, however, Niccols et al. (33) noted that parenting interventions focusing on parentchild attachment may be more effective than those focusing on skill development when it comes to fostering parenting improvements for parents who are substance-involved.
Certainly, the complex histories of parents who are substance-involved (e.g., including the chaotic lifestyle that generally co-occurs with substance misuse), the problematic parenting that is exhibited by these parents, and the difficulties in delivering integrated interventions for these parents (e.g., including these parents' variable outcomes and high rates of attrition from interventions) are inherent barriers to providing parenting interventions. In an effort to combat these barriers, there is an emerging consensus that parenting interventions should involve significant community advocacy (34) and should be integrated into programs that already serve substance-involved individuals of childbearing age (33) . For example, more research on interventions that can be embedded into residential treatment programs, jails, and prisons is needed. A call for such research seems commonsensical when it is noted that most incarcerated women are parents, with over one-third of these mothers having more than one child (35) . Consequently, parents who are incarcerated will need programs with multiple components that can be combined with longer term supports so that they can succeed and foster more positive outcomes for their young children. Nonetheless, a sample of parenting interventions that are available currently are discussed in the following sections, with two types of interventions (i.e., skill-based and attachment-based) being considered.
SKILL-BASED PARENTING INTERVENTIONS
Skill-based parenting interventions mainly have been examined with somewhat older children (relative to those that are the focus of this review) and typically involve cognitive-behavioral components (which have received support in many examinations of evidence-based interventions; (36) ). In skill-based parenting interventions, parents are asked to explore their thinking about parenting approaches while also being taught how to change their parenting behaviors. A multitude of different skill-based parenting interventions have been developed Review and examined for effectiveness (e.g., Incredible Years, (37); Parent-Child Interaction Therapy, (38) ; Parent Management Training, (39); Triple P Positive Parenting Program, (40) ). Relatively few skill-based parenting intervention programs have been deemed efficacious for parents who are substanceinvolved, particularly for those parents who have young children, however.
Nonetheless, to provide a context for interventions that may be helpful, a few examples of interventions that have been examined in families with somewhat older children will be examined first. One intervention, the Strengthening Families Program (SFP; (41)), was examined with diverse parents who were substance-involved in randomized control trials by the National Institute of Drug Abuse (42, 43) . Key concepts in the SFP include having parents use praise, ignoring, clear communication of expectations, problem solving, and cognitive restructuring of thoughts and reduce coercive parent-child interactions by discussing family violence and abuse (43) . This cost effective intervention was adapted culturally to increase its engagement and acceptability (44, 45) and can be delivered in individual or group format with two levels of potency (i.e., high-risk families may participate in 14 weekly sessions, whereas lower-risk families may participate in seven weekly sessions). After being utilized with over 1,600 families, research suggested that the SFP increases positive parenting behaviors (e.g., involvement), family functioning (e.g., communication), and parental efficacy and decreases parents' substance use and depression, corporal punishment, and children's behavior problems (43, 46) . The largest effect sizes (d =0.77) were found for families with children who were 6-11 y of age (43) , although future work should examine the appropriateness of this intervention with families of younger children. Overall, though, in a sample of parents who were substance-involved and receiving child welfare services, 47% of these parents achieved reunification with their children (47) .
With regard to integrating skill-based parenting interventions into settings already serving parents who are substance-involved, the Parenting While Incarcerated (PWI; (48)) curriculum was adapted from the SFP (49). As part of this curriculum, the SFP lesson on substance abuse and families was expanded to include the effects of addiction on prison sentences and information on how parents can help prevent substance abuse in their own children to better meet the needs of incarcerated women. This program also stresses the importance of communication and maintenance of a coparenting relationship between incarcerated mothers and their children's current caregiver. This communication and cooperation provides continuity for children and is helpful when these mothers complete their prison time (50) .
Beyond these interventions, Kumpfer, Alvarado, Tait, and Turner (51) assessed the effectiveness of a multicomponent prevention program called Project SAFE (Strengthening America's Families and Environment) in a sample of 655 First Graders from 12 rural schools. This study randomly assigned these First Graders to either the I Can Problem Solve (ICPS) program (i.e., a child intervention designed to enhance problem solving and critical thinking skills in school; (52)) alone or with the SFP or to SFP only. Results suggested that Project SAFE was more effective than either ICPS or SFP alone, resulting in significant improvement in factors that can affect substance abuse risk (e.g., family relationships, behavioral regulation, parenting skills, social competence, and school bonding).
For parenting interventions meant to address the needs of substance-involved parents who have young children, fewer examples are available. For example, Huebner (53) assessed the effectiveness of a health-clinic-based parenting intervention for 199 parents who were high-risk (including being substanceinvolved) and who had young children ranging in age from birth to 3 y. This program was meant to decrease insensitive and inconsistent parenting and to provide anticipatory guidance, support, and skills training as a preventive intervention. From baseline to postintervention, participating parents demonstrated decreases in parenting stress, increases in ratings of infants' environments promoting favorable development, and increases in positive parent-infant interaction characteristics (53) . A paraprofessional advocacy parenting intervention for 51 mothers who were substance-involved also was examined by Grant et al. (54) . This intervention consisted of establishing a therapeutic relationship, identifying goals for the mothers, establishing service provider linkages toward a team approach, using written agreements, role modeling and teaching basic life skills, and evaluation. These women demonstrated decreased substance use as well as increased involvement with substance treatment, use of birth control, and involvement with skillbuilding services (e.g., parenting classes; (54)).
Skill-based interventions meant to target parents of young children also have been integrated into school settings. For example, Field et al. (55) integrated a multicomponent intervention designed for parents of young children into afternoon programming at a vocational high school for 126 young mothers, some of whom were substance-involved, while their infants were provided daycare. This intervention included an outpatient drug rehabilitation curriculum, educational/vocational counseling, daily living/social rehabilitation, relaxation therapy, and parenting classes (e.g., regarding developmental milestones and child-rearing practices). Although infants of mothers who were substance-involved did more poorly on many measures on the Brazelton Neonatal Behavioral Assessment Scale and these mother-infant dyads evidenced more problematic interactions at baseline relative to infants of mothers who were not substance-involved, these groups demonstrated similar functioning at 3-and 6-mo assessments, and infants of mothers who were substance-involved exceeded infants of mothers who were not substance-involved on scores of early social communication, the Bayley Mental scale, head circumference, and lack of pediatric complications at a 12-mo assessment (55) .
Home visiting interventions also have provided a mechanism for reaching substance-involved parents who have young children. For example, Black et al. (56) examined a biweekly home visiting intervention designed to provide maternal support and promote parenting, child development, the use of Review Renk et al.
resources, and advocacy for mothers who were substanceinvolved. Mothers in this intervention began receiving visits prior to delivery and continued receiving visits until infants were 18 mo of age. When infants were 6 mo of age, infants of mothers in the intervention group had marginally higher cognitive scores. Further, when infants were 18 mo of age, the 30 mothers in the intervention group were marginally less likely to be using substances, were more emotionally responsive, and provided marginally more stimulation than the 29 mothers in the control group (on average). Overall, intervention mothers endorsed more normative parenting attitudes and more childrelated stress when infants were 18 mo of age relative to baseline (56) . Similarly, Schuler et al. (57) examined a weekly home visiting intervention that was designed to increase maternal empowerment and promote child development. Mothers who were substance-involved received weekly visits from 6 wk postpartum until 6 mo postpartum and then biweekly visits until 18 mo postpartum. Although this intervention showed no measured effect when 67 intervention mothers were compared to 64 control mothers, mothers who remained substanceinvolved showed lower competence, with lower competence being associated with poorer parenting attitudes during mother-child interactions (57) .
Although the majority of these studies suggested that skillbased parenting interventions can be useful in addressing the parenting of mothers and fathers who are substance-involved and in achieving better outcomes for young children, it is noteworthy that most of these parenting interventions tend to be used more readily once children have entered school, perhaps because many of the featured skills are more applicable to children who are school age (although some have relevance for young children as well). Further, these parenting interventions apply principles of human learning to the amelioration of child behavior problems by changing parents' behavior (39) and by altering external contingencies for behavior via parents (58) . Although skill-based parenting interventions show promise, they also have been criticized for not attending to the emotional quality of parent-child relationships (59) . Overall, more research is needed regarding the use of skill-based parenting interventions when parents are substance-involved and have young children.
ATTACHMENT-BASED PARENTING INTERVENTIONS
In contrast to skill-based parenting interventions, attachmentbased parenting interventions foster the psychobiological process of attachment between parents and their children so that lasting emotional connections can be built. Supporting or restoring such connections can be critical for high-risk parents, such as parents who are substance-involved. Further, although skill-based parenting interventions focus on thoughts and behavior, attachment-based parenting interventions focus on having parents reflect on their children's attachment needs in an effort to foster longstanding changes in their parenting interactions. Consistent with the neurobiology of parenting, these interactive mental states of parents and their children emphasize interpersonal neurobiology, promoting the potential for lasting impacts on functioning (60) . These targets allow for the use of attachment-based parenting interventions with the parents of even very young children, including infants.
Key to these interventions is the concept of reflective functioning (i.e., individuals' ability to organize their experience of themselves and others in the context of mental states). For example, when mothers identify their young children's emotions, relate these emotions to prior experiences, and then provide an appropriate emotional response, these children learn how to interpret and respond to others (61) . Further, attachment refers to the emotional bond that develops between young children and their parents as parents care for and interact with their young children. This emotional bond allows young children to maintain proximity to their parent(s) to ensure their survival, allows individuals to cope with their world (62) , and promotes the development of emotional regulation (63) and an understanding of how relationships work (via internal working models; (64, 65) ). These issues are particularly relevant to parents who are substance-involved, as both substanceinvolved individuals (66) and children of parents who are substance-involved (67) tend to exhibit less secure attachment. Consistently, such interventions address parent-infant attachment and parents' own history of problematic attachment and trauma (i.e., both issues that frequently are identified as problematic for substance-involved parents; (68)).
In fact, several attachment-based interventions have been used with parents who are substance-involved. First, the Mothers and Toddlers program (MTP; (12)) is a 12-session parenting intervention founded on "psychosocial and neurobiological mechanisms of attachment and addiction" (p. 502). This program can serve as an adjunct to individual substance abuse treatment and was developed to improve caregiving behavior by intervening at the level of maternal reflective functioning and representation quality (69) . Within regard to reflective functioning, this intervention addresses mothers' ability to identify and downregulate their own distressing emotions as well as their ability to recognize and empathize with their children's emotions and needs (13, 70) . In a pilot study examining MTP in a small sample of 14 substance-involved mothers of toddlers who ranged in age from 12 to 36 mo, preliminary pre-postcomparisons indicated that MTP was effective in increasing mothers' reflective functioning, sensitivity to child cues, and responses to child distress (12) . These mechanisms of change also improved mothers' depressive symptoms, abstinence from drugs, and responsive caregiving to their children's cues as well as their children's clarity of cues immediately posttreatment and at 6-wk follow-up in a sample of 47 substanceinvolved mothers of young children (i.e., ranging in age from birth to 36 mo) who were randomized to MTP or a parent education program (13, 70) .
Second, Attachment and Biobehavioral Catchup (ABC; (71) ) is a home-based 10-session intensive parenting intervention designed to enhance nurturance and increase synchronous interactions between high-risk caregivers and their infants (72) . Each session involves both the parent and his or her child, includes a videotaped dyadic interaction, and Review a review of this video footage. With regard to efficacy for parents who are substance-involved (73) , pilot data collected from 21 predominantly Caucasian mothers and their infants in a residential substance abuse treatment program suggested that these mothers had more sensitive and supportive parenting behaviors following random assignment to ABC relative to a control group (74) .
Next, the Circle of Security Parenting Intervention (CoS; (75)) has two different group formats: a 20-wk individualized program and a condensed 8-wk digital video disk-based program. CoS improves the parent-young child relationship by enhancing parents' understanding of their young children's cues, observation and inference, emotion regulation, responsiveness, and reflective functioning. CoS also was used in alternate settings where parents who were substance-involved already were being served. Pilot data on the 20-wk CoS program collected from 20 mothers and their infants who were participating in Tamar's Children program, a 15-mo jail diversion residential program for pregnant nonviolent women who were substance-involved, suggested that these mothers demonstrated higher levels of sensitivity and had infants who exhibited more secure attachment post-treatment (76) . At this time, researchers also are examining the feasibility of the 8-wk digital video disk-based program for mothers in residential drug treatment facilities (77, 78) , with initial studies suggesting that this program can promote improved parenting locus of control (78) , parenting attributions, discipline practices (77), and emotion regulation (77, 78) .
Further, Minding the Baby (MTB; (79) ) is a home visiting intervention for high-risk parents that is implemented by an interdisciplinary team that teaches parents to be mindful of their children's emotional needs. Mentalization (i.e., individuals' ability to envision their own mental states and those of others and to predict behavior based on these mental states) and reflective functioning are key components. Although this intervention has not been validated specifically for parents who are substance-involved, its theoretical framework was proposed as an effective means of treating problematic parent-young child relationships with these parents (80) . Finally, Cherish the Family (CTF; (76) ) is an intervention developed specifically for use with parents who are substance-involved and who are at risk of abandoning their children or of having their parental rights terminated. Services are intended for use during reintegration or reunification following parents' substance involvement. This individualized multifaceted intervention addresses parent-young child bonding as well as parents' maximization of community support, stress management, and physical health. Practitioners provide attachment-based skills to parents in addition to court support, liaison services, parent support groups, and emotional support. Initial results did not provide information regarding attachment or psychological outcomes for parents or their young children; however, 45 parents of young children who ranged in age from 0 to 3 y demonstrated enhanced engagement with community resources, improved family interactions and parenting capabilities, and less ambivalence regarding reunification with their children (81) .
CONCLUSIONS
With approximately 70 million children and adolescents living with at least one parent who abuses or is dependent on alcohol or an illicit substance (1), health service providers should become aware of the evidence-based parenting interventions that are available. Traditional substance abuse treatments focus almost exclusively on parents' substance use, rather than on improving parent-young child interactions and/or young child adjustment (12) . Evidence-based parenting interventions are a critical adjunctive treatment given that the young children of parents who are substance-involved are at such high risk for a variety of adverse outcomes. Although there is not enough comparative data to suggest which type of parenting intervention should be used for any given parent who is substance-involved, data on attachment-based parenting interventions are growing. Whether attachment-based parenting interventions can tap into the dopaminergic pathways linked to both substance involvement and parents' capacity to invest in their children and adolescents is an intriguing question (7). In fact, using new research on the neurobiology of parenting to inform future work in evidence-based parenting interventions, particularly for parents who are substance-involved and their young children, may allow future interventions to become more potent.
